


 

 

 
Producing Water Meeting CA Title 22 Unrestricted Water Reuse Standards 

Achieving Total Nitrogen < 2 mg/l and Turbidity <1 NTU 
 
Project: Malibu Village Plaza 
  Shopping Plaza 
 
 
Design Flow: 16,000 gpd High Strength 
  Equivalent to ~40,000 gpd  

Residential Strength Wastewater 
System – approximately 200  
homes 

 
Client:  Malibu Creek Preservation Co. 
  c/o Soboroff Partners 
 
Wastewater  
Engineer:  Lombardo Associates, Inc. 
  Malibu, CA & Boston, MA 
  www.LombardoAssociates.com 
 
 
 
 
Project Description. 
 
The Malibu Village Plaza is a shopping plaza consisting of both retail and commercial businesses.  It is located 
in an environmentally sensitive area adjacent to the famous Surfrider Beach in Malibu, California.  In 1999 the 
California Regional Water Quality Control Board (CRWQCB) and the City of Malibu conducted groundwater 
and surface water sampling at Malibu Village Plaza and the nearby area and determined that wastewater 
discharge from the Plaza and other properties using conventional septic systems were causing groundwater 
pollution, which adversely impacted Malibu Creek and Malibu Lagoon.   
 
Lombardo Associates, Inc. (LAI) was retained to engineer a compliant wastewater management system to 
protect Malibu Lagoon and Surfrider Beach.  The previous system was a conventional system consisting of 
grease traps, septic tanks and gravel drainfields, which provided insufficient nitrogen and bacteria removal.   
 
LAI designed a cost-effective wastewater management 
system that employs a septic tank effluent pump 
(STEP) collection system and treatment system 
consisting of the NitrexTM Nitrogen Removal 
Technology, recirculating media pretreatment of septic 
tank effluent, and an ozone – UV disinfection system for 
bacteria removal.  Treated effluent is discharged to new 
high capacity drainfields.  The treatment system was 
designed to treat 16,000 gpd of the high strength 
wastewater (equivalent to ~40,000 gpd of residential 
strength wastewater) as 85% of the flow was from the 
Plaza’s popular restaurants. Discharge is to a drainfield 
at 3 gpd/SF. 
 

 

 

 



Water Quality Data – NitrexTM Wastewater System – Malibu Village Plaza, Malibu, CA 
 
The Malibu Village Plaza Wastewater Treatment System has been operational since July 2007.  The 
Plaza’s wastewater treatment effluent quality is compliant with permit requirements as well as California 
Title 22 unrestricted water reuse requirements as shown on the following table.  An additional 125 
chemicals are analyzed on a monthly basis.  All are within permit requirements.  All contaminants of 
concern are below Detection Limits, typically < 5 ppb. 

 
Energy use, 67% of which is for disinfection, of the high strength 16,000 gpd facility (equivalent to 200 - 
250 homes) is approximately $7,400 per year (135 kwhr/day @$0.15).  Operation & Maintenance 
requirements are weekly visits of 2 – 4 hours for maintenance and sample collection 

 
 

 
 
 
 

Permit Limit 10
Permit 
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30

Permit 
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30

Permit 

Limit
10

Permit 

Limit
24

Permit 

Limit
200

2008 4.90 3.04 3.31 1.44 4.74 59.34

2009 1.72 3.29 3.23 0.57 3.73 73.33

2010 1.90 2.23 2.82 3.02 2.71 2.98 0.38 0.54     1.97 3.29        9.17 36.2             

2011 2.04 1.89 2.74 2.91 2.56 2.81 0.36 0.42     8.08 4.97        12.69 15.5             

2012 2.35 2.09 2.57 2.71 2.61 2.63 0.46 0.40 3.74 4.79 5.79 9.32

Malibu CA Nitrex Treatment System Effluent

375 seat restaurants & 26,000 sf Retail Space Shopping Center
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Cluster System Producing Water with Total Nitrogen  3+/- mg/l 
 
 

 
Project: Main Street Village 
  Mashpee, MA 
 
 
Design Flow:   5,226 gpd 
 
Wastewater   Pio Lombardo, P.E.  
Engineer:     Lombardo Associates, Inc. 
     Boston, MA & Malibu, CA 
     617-964-2924 
     Pio@LombardoAssociates.com 
     www.LombardoAssociates.com 

       
 

 
 
The Main Street Village, in Mashpee, Cape Cod, MA, which has 24 housing units and small commercial 
space, was created with a 5,226 gpd design flow, community-sized wastewater treatment system.  The 
wastewater system is located in a defined nitrogen sensitive area, a Zone II of a public water supply well.  
Zone II areas are contributing to a water supply well.   
 
The development is served with Town water and the entire Wastewater System includes a wastewater 
collection system, septic tank, and Recirculating Media Biofilter followed by a NitrexTM Filter to reduce 
effluent total nitrogen prior to discharge to a drainfield.  Permit effluent requirements are TN must be < 10 
mg/l.  The Wastewater System became operational in March 2006.  
 
Mashpee, MA Wastewater System at Completion    After the start-up period, wastewater effluent TN levels 

have generally been < 3 mg/l.  Effluent BOD and TSS 
are typically < 15 mg/l and < 5 mg/l, respectively.  
   
Operations and Maintenance requirements consist of 
permit required monthly visits for treatment system 
performance sampling.  Daily electrical consumption 
is approximately 5 KWHr, or $0.75/day with electric 
costs of $0.15/KWHr.  Telephone connection allows 
remote monitoring of flow and notification of alarm 
conditions.  No chemicals and no other utilities are 
required. 
 
  

 

Treatment 

System 

http://www.lombardoassociates.com/


 

 

 
 
The wastewater treatment technology demonstrates that decentralized distributed wastewater systems can be 
as effective as centralized facilities in achieving the accepted limit of technology of TN < 3 mg/l, and is another 
tool for wastewater planners and engineers in nitrogen sensitive areas.  

 
The Mashpee project results are similar to independent testing performed in Oregon, Montana, and 
Massachusetts.  The NitrexTM System is an approved technology in a number of States, with installations in 
MA, MD, VA, MT, OR, CA and Canada.  

 
 
 

 

 
 

 

Septic Tank 

Effluent 

NitrexTM Tank 

Effluent

Total Nitrogen 

(mg/l)

Total Nitrogen 

(mg/l)

2006 - 2008 Average 48.5 2.8

2007 - 2009 Average 46.2 2.9

2008 - 2010 Average 56.2 2.2

2009 - 2011 Average 66.0 3.0

Period of Record Avg. 54.6 2.84

Mashpee, MA Performance Summary

Date

Mashpee, MA Wastewater System at Substantial Completion 

Nitrifying Unit 

 
Denitrifying Filter 



http://www.lombardoassociates.com/


mailto:Pio@LombardoAssociates.com
http://www.lombardoassociates.com/


http://www.lombardoassociates.com/



